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Objectives: Prior literature suggests that incongruities between male and female resident’s
procedural competency may be explained by gender bias during the evaluation process.
There are no known studies investigating gender differences in the assessment of ultrasound-
based procedural skills among emergency medicine (EM) residents. The purpose of this
study was to evaluate for gender differences in ultrasound milestone assessments among EM
residents.
Methods: This is a retrospective study including EM residents. Milestone assessment data
were collected from a total of 3 Accreditation Council for Graduate Medical Education
(ACGME) EM residency programs representing a 3-year period The outcome measures
included mean milestone levels, milestone levels at baseline and graduation and differences
in milestone achievement between female and male EM residents. An unpaired Student’s
t-test was used to compare milestone scores between female and male residents.
Results: A total of 456 ultrasound milestone evaluations were collected from 91 EM
residents (34 females [37%] and 57 males [63%]). No signiﬁcant differences were noted in
the overall mean milestone level between females (2.3±0.6) and males (2.2±0.6) (P=0.387).
There were no signiﬁcant differences noted in the ultrasound milestone level between
females (0.8±0.6) and males (0.7±0.7) at baseline (P=0.754). Although it did not reach
statistical signiﬁcance (P=0.197), the increase in the mean ultrasound milestone level from
baseline to graduation was greater in males (3.4±0.7) compared to females (3.1±0.7).
Conclusion: Overall, there were no statistically signiﬁcant differences in the mean ultra-
sound milestone levels between females and males. The rate of ultrasound milestone level
achievement during EM residency training at our institution had a slight tendency to be
higher for males than females in the observed residency programs; however, this also did not
reach statistical signiﬁcance. Possible gender bias while evaluating ultrasound milestone
levels needs to be further studied on a larger scale.
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Introduction
Although signiﬁcant advancements have been achieved over the past few decades,
gender bias remains pervasive throughout medicine. Emergency Medicine (EM) is still
a male-dominated ﬁeld, with women making up only 38% of physicians.1 There are
fewer women than men in EM residencies, emergency departments (EDs), and in
positions of leadership.2,3 Several studies have explored gender differences in resident
training evaluations among various specialties, including EM, with results suggesting an
implicit bias towards female residents.
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Recent literature has demonstrated that male residents
attained higher level milestones, most evident by gradua-
tion time. The concept of milestone development for resi-
dency training was introduced in 2008. The educational
milestones represent specialty-speciﬁc accomplishments
and behaviors that occur during the process of becoming
a competent physician. They are useful in identifying and
tracking resident attainment of core knowledge and skills
throughout their training.4 Bedside ultrasound is now
recognized as one of the essential procedural skills for an
emergency physician. The Accreditation Council for
Graduate Medical Education (ACGME) has designated
23 required milestone competencies for EM residents,
one being ultrasound. The Patient Care 12 (PC12) ultra-
sound sub-competency outlines ﬁve advancing skill levels
ranging from level 1 through 5. The acquisition of ultra-
sound sub-competency skills is assessed for every resident
every 6 months. EM residents are expected to meet level
4 PC12 sub-competency requirements prior to graduation.5
Prior literature among other procedure-heavy specialties
have demonstrated signiﬁcant incongruities among males
and females in regards to the assessment of attainment of
procedural skills during residency. Studies have found
disparities not only in the level of autonomy female resi-
dents are given while performing procedures when com-
pared to their male colleagues, but also in the type and
number of procedures performed overall.6–8 To our knowl-
edge there were no previous studies speciﬁcally investigat-
ing gender differences in the assessment of psychomotor
or procedural skills among EM residents, such as those
required by ultrasound. The purpose of this study was to
evaluate for gender differences in ultrasound milestone
assessments among EM residents.
Methods
Study design/study setting
This is a retrospective study at an academic institution
that includes residents from three residency programs:
two categorical 3-year EM residency programs and one
combined 5-year pediatric-EM residency program. All
programs are ACGME-accredited. Residents train in
two urban academic EDs totaling approximately
110,000 visits per year. Institutional board review
approval was obtained for this study. Hospital-based cre-
dentialing in point-of-care ultrasound (POCUS) is avail-
able for attending physicians at both EDs and was
developed from American College of Emergency
Physicians ultrasound guidelines.9 POCUS examinations
were performed at bedside by both EM residents and
attending physicians. All POCUS studies performed at
both EDs were stored in the web-based workﬂow solu-
tions database, Qpath (Q-path, Telexy Healthcare,
BC, Canada). All images and interpretation reports were
reviewed for quality assurance by emergency ultrasound
fellows or ultrasound fellowship-trained faculty.
Study population/inclusion criteria
The study population includes residents trained at one of
three residency programs over a three-year period
between June 2014 to June 2017. The milestones evalua-
tion data on these residents were collected as a part of
their residency training and competency assessment. All
former or current residents who had milestone evalua-
tions recorded over a three-year period were included in
the study.
Study protocol
The PC12 sub-competency outline recommended by
ACGME was used to determine the ultrasound compe-
tency for both female and male residents. The ultrasound
milestone levels were assessed biannually for both male
and female residents. There were a total of six milestone
assessments taken during the study period. Several com-
ponents were considered when determining which level
milestone each resident achieved. Residents were evalu-
ated based on their performance during a dedicated ultra-
sound rotation by both male and female emergency
ultrasound faculty. During this rotation, emergency ultra-
sound faculty members directly observed residents’ ultra-
sound skills and the integration into clinical care.
Residents were also evaluated based on the number and
quality of POCUS studies completed during their regular
shifts in the ED. The evaluation scores at each assess-
ment were between 1 and 5: Level 1: “describes the
indications for emergency ultrasound;” Level 2:
“Explains how to optimize ultrasound images and identi-
ﬁed the proper probe for each of the focused ultrasound
applications, performs an eFAST;” Level 3: “Performs
goal-directed focused ultrasound exams, correctly inter-
prets acquired images;” Level 4: “Performs a minimum
of the 150 focused ultrasound examinations;” Level 5:
“Expands ultrasonography skills to include: advanced
echo, TEE, bowel, adnexal and testicular pathology, and
transcranial Doppler”.
Acuña et al Dovepress
142 submit your manuscript | www.dovepress.com
DovePress
Advances in Medical Education and Practice 2019:10
 
Ad
va
nc
es
 in
 M
ed
ica
l E
du
ca
tio
n 
an
d 
Pr
ac
tic
e 
do
wn
lo
ad
ed
 fr
om
 h
ttp
s:
//w
ww
.d
ov
ep
re
ss
.c
om
/ b
y 
15
0.
13
5.
11
9.
92
 o
n 
19
-J
ul
-2
01
9
Fo
r p
er
so
na
l u
se
 o
nl
y.
Powered by TCPDF (www.tcpdf.org)
                               1 / 1
Outcome measures
The outcome measures included overall mean milestone
levels, milestone levels at baseline and graduation, and
differences in milestone achievement between baseline
and graduation.
Statistical analysis
Descriptive statistics were used to summarize the data. An
unpaired Student’s t-test was used to compare milestone
scores between female and male residents at each assessment.
Results
A total of 456 ultrasound milestone evaluations were col-
lected from 91 EM residents (34 females [37%] and 57males
[63%]) during the study period. No signiﬁcant differences
were noted in the overall mean milestone level between
females (2.3±0.6) and males (2.2±0.6) (P=0.387). Also,
there were no signiﬁcant differences noted in the ultrasound
milestone level between females (0.8±0.6) and males
(0.7±0.7) at baseline (P=0.754). Although it did not reach
statistical signiﬁcance (P=0.197), the increase in the mean
ultrasound milestone level from baseline to graduation was
greater in males (3.4±0.7) compared to females (3.1±0.7)
(Figure 1).
Discussion
In this pilot study, we found no statistically signiﬁcant differ-
ences in the overall mean ultrasound milestone levels
between females and males. However, it was noted that the
increase in the mean ultrasound milestone level from baseline
to graduation was greater in males compared to females,
although it did not reach statistical signiﬁcance. It is possible
that an element of implicit gender bias is still present. Implicit
gender bias is an unconscious prejudice for one gender over
the other, for which the evaluator may not be aware. Many
studies in a variety of ﬁelds have demonstrated a gender bias.
A recent study by Dayal et al found that despite having
similar skills and fund of knowledge at the beginning of
residency, female EM residents were evaluated lower on
EM sub-competencies by the time of graduation than their
male counterparts.10 Axelson et al showed that men were
given more credit for being a “quick learner” than females,
which led to males receiving more positive evaluations.11
As many of the procedures performed in the ED
require ultrasound guidance, the ultrasound milestone eva-
luations are closely tied to procedural skills assessments.
In creating this study, we considered that perhaps the out-
comes from prior literature would also translate into simi-
lar ﬁndings in ultrasound training among EM residents.
Evaluations of EM sub-competencies showed greater dis-
parity between female and male residents for procedural
sub-competencies.10 When male residents are learning
a skill or procedure, they are more likely to receive con-
gruent feedback from faculty members, as opposed to
female residents, who receive discordant, conﬂicting feed-
back especially regarding autonomy and assertiveness.12
Differences in procedural evaluations are also seen in
surgical specialties. Meyerson et al found that female
cardiothoracic surgical residents had less autonomy in
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Figure 1 Mean milestone evaluation scores at 6-month intervals over a 36-month period.
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the operating room when compared to their male counter-
parts. When females asked for more autonomy, they were
viewed negatively and described as arrogant, self-
promoting, or conceited.6
Interestingly, despite what was uncovered in prior
related prior literature, our study found no signiﬁcant
differences demonstrating a gender bias. It is unclear that
while other areas of medicine may have gender bias,
ultrasound assessment does not. One suggestion is that
EM is a relatively newer specialty, with women entering
into this ﬁeld early on in its development and evolution.
This is in contrast to older specialties such as surgery.
Another possibly is that there is in fact a gender difference
among ultrasound milestone assessments among EM resi-
dents, but our single center study was not able to detect it.
Gender bias is deeply rooted in the socialization of
females and males, and it remains pervasive in medicine.
The gender disparity does not stop with medical school or
residency training. It continues and is exacerbated as
women advance further in their career. Although both
men and women harbor biases, we must continue to
work towards gender equality for the future of our speci-
alty. Publications such as this one that shed light on the
fact that there perhaps there is progress within EM. Albeit
a limited study, it appears that in some ﬁelds of medicine
we slowly closing the gap to attaining gender equality.
Limitations
There are several limitations to this pilot study. This study
was retrospective and therefore comes with some inherent
limitations in how the milestones were assessed prior to data
collection by the authors. However, while a retrospective
study design weakens its validity, a prospective study on
gender bias could also have limitations due to a Hawthorne
effect. If an evaluator were aware that they were being
studied, they may be inclined to change their behavior
when completing the milestone assessments.
Another limitation is that this study was conducted at
a single site, restricting our sample size to only the resi-
dents of the three local residencies. This also led to only
a small number of evaluators who completed the milestone
assessments. This institutional bias can be overcome in
future studies by conducting a larger, multicenter study.
As this was a small, pilot study, no apriori power analysis
was performed. By sampling a larger number of residen-
cies throughout the country we would be able to increase
our sample size and perform a power analysis to better
contextualize our results. A multicenter study would also
increase the diversity of evaluators which may assist in
decreasing the effect of subjective bias with regards to the
assessments by the evaluators.
In this study, residents were evaluated by both male and
female emergency ultrasound facultymembers. Unfortunately,
the analysis did not include whether each resident was evalu-
ated by the male or female evaluator. Incorporating the effect
the faculty member’s gender had on resident evaluations
would have led to a more robust study. This would be
a valuable topic to address in any future research.
There is also concern in regards to the reliance on mile-
stone assessments as a valid way to gauge a resident’s pro-
gression in ultrasound. At the institution in this study, the
resident milestone assessments were completed by two eva-
luators, with a process that remained consistent throughout
the study period. As it stands, the process of assessing ultra-
sound milestones leaves room for inconsistences among
different evaluators. The PC12 was largely criticized by the
ultrasound community for the lack of congruence with resi-
dent progression of learning.13 If the process of utilizing
milestones as a means of assessing residents’ ultrasound
competency is indeed ﬂawed, then the concern is that this
study has a type II error. For example, it may be true that
a gender bias exists but the current methodology may be
incapable of proving that due to limitations of the current
framework of milestone assessments. Additionally, at our
institution the evaluators didn’t pair the timing of the resident
ultrasound rotation with milestone assessments which could
have contributed to differences in the assessments.
Conclusion
Overall, therewere no statistically signiﬁcant differences in the
mean ultrasound milestone levels between females and males.
The rate of ultrasoundmilestone level achievement during EM
residency training at our institution had a slight tendency to be
higher for males than females in the observed residency pro-
grams; however, this also did not reach statistical signiﬁcance.
Possible gender bias while evaluating ultrasound milestone
levels needs to be further studied on a larger scale.
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